MateRIals and Method
This retrospective study was conducted based on the records of patients treated for maxillofacial fractures from RTAs in the institution during a 10-year period, July 2008-June 2018. This is a 1600-bedded tertiary care center with an exclusive maxillofacial surgery unit. Records that were reviewed were radiographs, computed tomography data, photographs, and case summary files of the patients.
The records contained details of patients, including age, sex, etiology, pattern of fracture, and treatment.
Patients were divided into five age groups (0-15, 16-30, 31-45, 46-60, and 61 and above).
Results
Three hundred and forty-eight patients reported during the period with maxillofacial fractures requiring surgical intervention. Of these, 335 (96.2%) were male and 13 (3.7%) were female.
Of the 348 patients who sustained fractures from RTAs, a majority of them (301; 86.4%) were either two-wheeler riders or pillion riders. An overwhelming number of them [296 patients (98.3%)] were without any headgear during the accident.
Age
The age of the patients ranged from seven to 70. Most cases of fractures were in the age group of 16-30 years for both sexes: 175 males and six females (52.01%). Of the 175 fractures in males, there were 90 mandibular fractures and 48 zygomatic complex fractures, 24 on the right, 22 on the left, and two bilateral. There were 24 fractures involving multiple bones, four LeFort I, three LeFort II, two frontal bone fractures, and one nasal and three NOE fractures. In six females, three were mandibular fractures, one was zygomatic complex fracture, one was nasal fracture, and one involved multiple bones.
There were 133 patients in the 31-45 years' age group (38.21%), including 130 males and three females. One hundred and thirty males had 58 mandible, 33 zygomatic complex, seven frontal, seven LeFort I, two LeFort II, and 23 fractures involving multiple bones. There were one mandible and two zygomatic complex fractures in three females.
There were a total of 21 patients (6.03%) (20 males and one female) in the 46-60 years' age group. Twenty males had eight mandible, four zygomatic complex, five multiple bone involvement, and one nasal and two LeFort I fractures. One female had one nasal fracture.
There were eight (2.29%) (7 males and one female) patients in the 0-15 years' age group with four mandible, two zygomatic complex, and one nasal fracture in males and one mandible fracture in females.
There were five patients in the age group of above 60 years, including three males and two females (1.43%). Three males had two mandibular and one zygomatic complex fracture, and two females had one mandibular and one zygomatic complex fracture [ Table 1 ].
Fracture pattern [Chart 1]
Mandibular fractures were the most common constituting 168 cases (48.27%), including 162 males and six females. The next common fractures were zygomatic complex fractures accounting for 92 cases (26.4%) (88 males and four females). There were 53 cases (14.94%) involving multiple bones of the facial skeleton, most of them involving males (52). There were 13 cases of LeFort I fractures (3.73%) (all males), nine cases of frontal bone fracture in males (2.58%), five nasal bone fractures in three males and two females (1.43%), and five cases of LeFort II fractures (1.43%), all in males. There were three other cases (0.86%) involving the naso-orbito-ethmoidal complex in males.
In the 0-15 years' age group, there was primarily an involvement of a single bone.
Of the 168 mandibular fractures, 20 of them involved the condylar region in 19 males and one female including five bilateral fractures. There were 17 angle fractures including three in females; there were 10 fractures involving the body including 1 in females, parasymphysis fractures in 35 males, and six females including five bilateral fractures. When more than one site of the mandible was involved, maximum fractures involved the angle and parasymphysis, all in 42 males. There were fractures of the parasymphysis and condyle in 22 males and three females, including three bilateral condylar In fractures involving multiple bones, the most common combinations were seen in zygomatic complex/parasymphysis in 21 (20 males and one female), zygomatic complex/condyle/ parasymphysis in 14 males, LeFort I/zygomatic complex in 16 males, and zygomatic complex/condyle in two males.
dIscussIon
Universally, RTAs have been recognized as a major cause of maxillofacial fractures. Literature from worldwide have shown its preponderance in the etiology of facial fractures. Sawazaki et al. [4] and Bormann et al. [5] have shown RTA to be the chief cause of mandibular fractures. Very rarely have other causes contributed to most maxillofacial fractures such as interpersonal violence. [3] The high incidence of RTAs has also been noted in other studies. [6] [7] [8] [9] There are multiple factors that can explain this large volume of cases involved in RTAs in India, especially a big city like Bengaluru. The density of two-wheelers is very high comprising nearly 60% of the total vehicles on the road. The poor infrastructure of roads, narrow roads, the noncompliance of adopting safety features such as helmets in two-wheelers and not wearing seat belts in cars along with lack of strict enforcement of laws where they exist are responsible for the high incidence of RTAs. Drunken driving by two-wheeler riders is also a significant finding in our study. The number of riders/pillion riders who were fined for not wearing headgear in two-wheelers was nearly 20 lakh, and those jumping the traffic signals were over 6 lakhs in the year 2018 in Bengaluru according to the traffic police statistics. This contrasts with the British study by McGoldrick et al. [10] who showed a significant decline in RTA as a cause for maxillofacial fractures with time due to stricter enforcement of laws related to safety features and increased awareness.
In most studies, there is a high prevalence of maxillofacial fractures in males. In our study too, there were 335 males of the 348 cases recorded in a 10-year period. This can be explained by the fact that most of the two-wheeler riders are males who show a disinclination to adhere to safety norms and resort to drunken driving, especially in the weekends. The 96.2% incidence of males in our study compares with those of Arangio et al. [11] where 83% of the patients sustaining injuries were males.
In general, the younger male population account for most of these fractures. In our study, 181 of the 348 cases of fractures were in the second and third decades of life (16-30 years) accounting for 52.1%. There were very few cases beyond the fifth decade of life (five patients).
A similar 10-year retrospective study by Zhou et al. [6] showed the maximum incidence in the third and fourth decades of life probably because this group has intense social interaction, has higher rates of mobility, and tend to be more reckless drivers making them more susceptible to injuries. A study from Sharjah has shown maximum fractures in males of the third decade. [12] The fracture pattern in our study was not unique in that mandible was the most common bone involved in maxillofacial fractures. There were a total of 168 cases (48.27%), including 162 males and six females. Very similar findings have been enumerated in most studies. [13, 14] In contrast, Abdullah et al. [15] have shown 77.2% of the fractures involving the middle third of the face. In a review of 83 cases in Latino, Lazio, Italy, Arangio et al. [11] also encountered zygoma as the most common site of fractures.
The next common site of fracture in our study was zygomatic complex fractures that were seen in 92 cases (26.4%) (88 males and four females). Fractures involving multiple bones were seen in 53 cases (14.94%). Significantly, 52 of these cases were in males since most cases involved the male as the driver/rider of the vehicles involved in these accidents. There were 13 cases of LeFort I fractures (3.73%), all in males, nine cases of frontal bone fracture, all in males (2.58%), five nasal bone fractures (1.43%) (three males and two females), and five cases of LeFort II fractures (1.43%), all in males. There were three other cases (0.86%) involving the naso-orbito-ethmoidal complex.
In fractures involving multiple bones, the most common combinations were seen involving zygomatic complex/parasymphysis in 21 (20 males and one female), zygomatic complex/condyle/parasymphysis in 14 males, LeFort I/zygomatic complex in 16 males, and zygomatic complex/condyle in two males.
Specific to the mandible, of the 168 fractures, the most common site of involvement was the parasymphysis with 41 fractures in 35 males and six females, including five bilateral fractures followed by 20 in the condyle region in 19 males and one female including five bilateral fractures. There were also 17 angle fractures including three in females. There were 10 fractures involving the body including one in females. A total of 88 of the fractures involved only a single site. When more than one site of the mandible was involved, maximum fractures involved the angle and parasymphysis, all in 42 males. There were fractures of the parasymphysis and condyle in 22 males and three females, including three bilateral condylar involvement, nine involving parasymphysis and body in males, and four in the body/condylar region, all in males.
Chart 2: Mandibular fracture pattern
Parasymphysis forming the bulk of the mandible fractures is a feature also elicited in the studies of Abdullah et al. [15] ; in contrast, there are many references to the condyle being the most common site of mandibular fractures. Zhou et al., [12] Al Ahmed et al., [13] Sawazaki et al., [4] and Ellis et al. [16] have all concluded that condyle was the most affected site in mandibular fractures.
conclusIon
This retrospective study of maxillofacial fractures due to RTA treated in a tertiary care hospital in Bengaluru, Karnataka, India, over a 10-year period involved 348 patients. These fractures due to RTAs were not the classic pattern and involved multiple bones and multiple sites in most cases. Open reduction and rigid internal fixation were the best treatment modality in the majority of the cases. The highest incidence of fractures was seen in the second and third decades of life, and most of these could have been avoided if the patients had used safety measures such as helmets and seat belts and adhered to the law of the land.
The severity of facial injuries due to road trauma is usually more than those caused by other factors. Due to the possibility of concomitant injuries in maxillofacial fractures, their management should encompass multiple specialties to provide optimal treatment. The strict enforcement of traffic rules, better road infrastructure, and increased awareness among the population will go a long way in bringing down the incidence.
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